Treatment of hydroxyapatite scaffolds with fibronectin and fetal calf serum increases osteoblast adhesion and proliferation in vitro.
The use of hydroxyapatite in reconstructive surgery has been hampered by the fact that it is very slowly invaded by host tissues, a process that is critical to graft incorporation. Implant compatibility may be augmented by providing cellular binding sites and by seeding cells before implantation. Bone-forming cells were seeded onto hydroxyapatite disks, and precoated with fibronectin and fetal calf serum or phosphate-buffered saline. Cellular adhesion and proliferation was analyzed in vitro. For in vivo studies, experimental and control hydroxyapatite disks were seeded with green fluorescent protein-expressing cells and implanted into mice. Fibronectin/fetal calf serum pretreatment improved cell attachment and cell growth significantly in vitro. After 48 hours, experimental disks (n = 5) contained 2.8 times more attached cells than controls (p < 0.001), and after 7 days this difference had increased further (4.2 times) (p < 0.001). In the in vivo part of the study, sections from implants (n = 4) harvested 3 days after implantation demonstrated an average of 122 +/- 50 green fluorescent protein-labeled cells/mm in the fibronectin/fetal calf serum group compared with 85 +/- 21 cells/mm in the phosphate-buffered saline controls. After 10 days, the cells had in general decreased in number in both groups, but the relation in cell density was similar to the first time point (19 +/- 11 versus 12 +/- 11 cells/mm). In vitro attachment and proliferation of bone-forming cells on hydroxyapatite is significantly increased by pretreatment with fibronectin/fetal calf serum, but this difference is less profound and not significant in vivo.